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Free energy density for mean field perturbation of states
of a one-dimensional spin chain
, (UHF ) ,
. , .
$i$ , $A_{i}=M_{d}$ . , $M_{d}$ $d\cross d$ .
(UHF ) $\mathcal{A}=\otimes_{:\in Z}$ .
$\Lambda\subset \mathbb{Z}$ , $A$ $A_{\Lambda}$ $A_{\Lambda}=\otimes_{i\epsilon A}A_{i}$ . , UHF
$\gamma$ , UHF (\gamma - ) $S_{\gamma}(\mathcal{A})$
. , $S_{\gamma}(\mathcal{A})$ $\varphi$ , $\varphi_{\hslash}=\varphi|\triangleleft 1,nl$ .
UHF
. .
$\Phi$ , $\mathbb{Z}$ $\mathcal{A}$ , $X$ , $\Phi(\emptyset)=0$
$\Phi(X)=\Phi(X)^{*}\in \mathcal{A}x$ . , $\Phi$ \gamma - ,
$\gamma(\Phi(X))=\Phi(X+1)$ , , , $N\in N$





. , $H_{n}(\Phi)=H_{[1,n]}(\Phi)$ . \gamma -
, , $\varphi$ .
$\varphi$ , $\omega\in S_{\gamma}(\mathcal{A})$ ,
.
$P(\Phi)=$ $\lim lo^{g}\underline{1}$ Tr $e^{-H_{\hslash}(\Phi)}$ ,
$narrow\infty n$




$P( \Phi)=\max\{-w(A_{\Phi})+s(w) : w\in S_{\gamma}(\mathcal{A})\}$
$s(w)=inf\{w(A\otimes)+P(\Phi) : \Phi\}$









1.2. $\varphi$ , , $\omega\in S_{\gamma}(A)$
,
$S_{M}( \omega, \varphi)=\lim S(w_{n},\varphi_{\mathfrak{n}})\underline{1}$
$narrow\infty n$
. , $w\vdash\neq S_{M}(w, \varphi)$ .
$n\geq m$ $n,m\in N$ , $n=jm+r$ . , $i\in N$
$0\leq r<m$ . $\varphi$ ,
$\varphi_{n}\leq\alpha^{;}(im+1,\otimes(\varphi|_{A_{bm+1}\dot{o}m+rl})$ (1.1)
. , $\otimes_{i\in Z}\mathcal{A}_{[im+1,(:+1)m]}$ $\emptyset^{(m)}$ $:=\otimes_{Z}\varphi_{m}$
. , $w\in S_{\gamma}(A)$ , (1.1) ,
$S(w_{\mathfrak{n}},\varphi_{n})\geq S(\omega_{jm},\varphi_{jm})\geq S(\omega_{jm},\dot{\otimes}_{1}\varphi_{m})-j\log\alpha$ (1.2)
. (1.2) $n$ , $narrow\infty$ ( $m$ ),
lim $inf\underline{1}_{S(w_{n},\varphi_{n})}\geq\underline{1}_{S_{M}^{(m)}(w,\phi^{(m)})-}\underline{\log\alpha}$ ,
$narrow\infty n$ $m$ $m$
. , $S_{M}^{(m)}(w, \phi^{(m)})$ , $\otimes_{i\in Z}\mathcal{A}_{ti}m+1,(i+1)ml$









$Wrightarrow S_{M}(w, \varphi)$ , ([4, 5.24]).
, $w,w^{(k)}\in S_{\gamma}(A)$ $*$ $w^{(k)}arrow\omega$ . , (1.3)
$\lim ifS_{M}(w^{(k)},\varphi)\geq\underline{1}_{\lim infS(w_{m}^{(k)},\varphi_{m})-}\underline{\log\alpha}\geq\underline{1}_{S(w_{m},\varphi_{m})-}\underline{\log\alpha}$
$karrow\infty$ $mkarrow\infty$ $m$ $m$ $m$
. $m$ , .
, $A\in$ $n\in N$ , $h_{n}= \sum_{k-\triangleleft}^{n-l}\gamma^{k}(A)$ ,
$hn$ .
1.3. $\varphi$ , ,
$p_{\varphi}(A)= \lim_{narrow\infty}\frac{1}{n}$ log Tr exp $(\log D(\varphi_{n})-h_{\mathfrak{n}})$
, $A$ .
, $D(\varphi_{n})$ $\epsilon I$ .
, .
$n\geq m$ $n,m\in N$ , $n=jm+r$ . , $i\in N$







$\leq$ $\{Tr\exp(\log D(\varphi_{m})-h_{m})\}^{j}\exp$ ($j$ log $\alpha+\mathfrak{h}(l-1)+r$) $||A\Vert$ )
65







1.4. $\varphi$ , ,
,
$p_{\varphi}(A)= \max\{-w(A)-S_{M}(w,\varphi) : w\in S_{\gamma}(\mathcal{A})\}$
$S_{M}(w^{\varphi)}=sup\{-w(A)-p_{\varphi}(A) : A=A" \in A\}$
.
, B=M $\omega,$ $\rho=h(e^{-H}\cdot)$
$h$ ,





, , $\rho$ $\varphi_{n}$ , $h$ $hn$ ,
$\iota 0^{g}$ Tt $\infty(\log_{D}(\varphi_{\mathfrak{n}})-h_{n})\geq-w_{n}(h_{n})-S(w_{n},\varphi_{\mathfrak{n}})$ , $w\in S_{\gamma}(A)$
,
$p_{\varphi}(A) \geq\max\{-w(A)-S_{M}(w,\varphi) : w\in S_{\gamma}(A)\}$
.
66
, $\emptyset^{(m)}$ 12 , ([$4$ , Propoeition
13.8]), $\epsilon>0$ , \gamma m- $\psi$ ,





$\Vert h_{jm}-\sum\gamma^{im}(hm)||\leq jl\Vert A\Vert j-1$
$t-\triangleleft$
. , , $S_{M}^{(m)}(\psi, \phi^{(m)})\geq S(\psi_{m}, \varphi_{m})$
, ,
$\lim^{\underline{1}}$. $lo^{g}$ Tt $\exp(\log_{D}(\varphi_{jm})-h_{Jm})$
$3arrow\infty_{J}$
$\leq-\psi(hm)-S(\psi_{m},\varphi_{m})+j\log\alpha+jl||A||$
. , $w= \frac{1}{m}\sum_{i=0}^{m-1}\psi 0\gamma^{i}$ , $w\in S_{\gamma}(A)$ ,
$|\psi(hm)-w(h_{m})|\leq 2l\Vert A||$
,
$hm^{\underline{1}}.lo^{g}$ Tr $\exp(\iota 0^{g_{D}(\varphi_{Jm})-h_{lm})}$
$jarrow\infty g$
$\leq-w(hm)-S(w_{m},\varphi_{m})+j\log\alpha+(2+j)l||A\Vert+\epsilon$
. $m$ , $m$
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